Abstract. The problem of solving the initial value problem of linear differential algebra system and the analytical solution of two-point boundary value problem is studied. In three cases, the expressions of the initial value problem and the analytical solution of the boundary value problem are given respectively. Example illustrates the good results of the proposed method.
Introduction
In the study of practical problems, it is often required to solve the initial value problem [1] [2] [3] [4] [5] and two-point boundary value problem of linear differential algebra systems [6] [7] .
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Where , , , Proof Because of the matrix A is reversible, the first formula in equation (1) can be transformed into the ordinary differential equations ) ( 
, then the analytical solution of the two-point boundary value problem of linear differential algebraic system (2) is 
At this time, the first equation in system (1) changes accordingly
( ), ( ).
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The initial value problem (1) becomes 00 00 ( ), ( ) , ( ), ( ) .
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The first one in equation (5) is the ordinary differential equations. According to Theorem 1, the general solution of the first equation in (6)is
Therefore, the solution to the first initial value problem in equation (6) is
In equation (6) , since the coefficient matrix N of the second equation is a nilpotent matrix, the following solution is available.
, respectively. The second differential equation in equation (6) can be changed to
Derived on both sides of the formula can obtain
This is the solution of the second differential equation in equation (6) . (7) be satisfied, there is a solution of equation (6) . If equation (7) does not hold, the solution of equation (6) does not exist. Equation (7) (7) is established or not, and has no relation with the transformation S .
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In fact, because there is obviously the same, This is because the standard form Jordan of the similar matrix class is unique in the standard type Jordan except for the order of the blocks.)The formula (7) is established or not nonaffected by the influence of the transformation. The two-point boundary value problem of equation (2) also becomes
And for the first two-point boundary value problem of equation (8) 
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For the second two-point boundary value problem of equation (8), when 
In fact, there is a third situation.: the matrix A and B are both singular. This situation can be categorized into the first two cases in two methods. (1) 
, , 
V is reversible, we can have ) ( 
At this time, the equation (13) 
The general solution of system (13) 
Easy to verify
